In general, restaurant tables that can't be pushed together to serve large parties are superior to combinable tables because of the loss of productive time that occurs when combinable tables are placed "on hold" while awaiting adjacent tables to become available.
BY GARY M. THOMPSON
T his article focuses on restaurants with only walk-in customers (i.e., no reservations are taken), where a host or hostess seats the parties and where parties are seated separately. These restaurants are common in the United States, since they represent the customer-service process in many large, full-service restaurant chains (e.g., Applebee's, Chili's, TGIF). S pecifically, this paper examines whether such restaurants should be configured with tables dedicated to particular party sizes or configured with tables that can be combined to seat larger parties. To illustrate the differences in these arrangements, consider a restaurant that can accommodate parties of one through eight people. Using dedicated tables, one might use a mix of 2-, 4-, 6-and s-top tables, where parties of one and two people are served at 2-tops, parties of three and four people are served at 4-tops, parties of 0 2002, CORNELL UNIVERSITY five and six people are served at &tops and parties of seven and eight people are served at 8-tops. On the other hand, if tables are combinable, the restaurant might be composed entirely of 2-tops. I measure performance in this paper based on the RevI'ASH-the revenue per available seat hour-that is delivered by the restaurant based on its ability to seat and process customers.'
One can make arguments for either type of configuration.
One could predict that configurable restaurants are better, because of the flexibility offered by combinable tables (i.e., tables that may be pushed together to serve a large group).
However, a disadvantage of having flexible tables is that sometimes empty tables must be placed "on hold" so that they can ' S.E. Kimes, R.B. Chase, S. Choi, E. N. Ngonzi, and l?Y. Lee, "Restaurant TABLEMIX inputs that are specified for each size party include the mean and standard deviation of dining time by party size, the maximum wait the party will tolerate, and the party's contribution value (potential revenue).
TABLEMIX can be used to evaluate a specific restaurant configuration or it can be used to search for the best restaurant configuration. When simulating a specific restaurant configuration, one must specify the number of tables and the number of seats and position of each table, and identify which tables can be combined with other tables. If TABLEMIX is used to identify the best restaurant configuration, one must specify which size tables can be used and the limit on the number of seats in the restaurant. In this case, TABLEMIX will enumerate and evaluate all possible table configurations that use the full complement of seats-or as close as possible to the full complement of seats, given the allowable table sizes.
TABLEMIX outputs include the average wait by party size, the number and value of parties served and lost, the number and value of customers served and lost, the actual use of each size table by 15-minute periods, and actual seat use by 1% minute periods.
Experimental Design
The experiment I designed had one factor that could be controlled by the restaurant manager, namely, the degree of combinability of tables (5 levels)-and two uncontrollable environmental factors, namely, the number of restaurant seats (2 levels) and the mean party size (3 levels). The two sizes of restaurants I considered were 50 and 200 seats. The three levels of party size-expressed as means-were 2.5,3.5, and 4.5 people per party. The probabilities I used for each size party are presented in Exhibit 1.
The largest party size-eight people-required that the largest tables be 8-tops, given that dedicated tables were being considered. For both Examples of 50-seat restaurants comprising 25 Z-tops, with differing degrees of table combinability   Tables are loo-percent combinable   Tables are 30-percent combinable   Tables are 50-percent combinable   L   Tables are lo-percent combinable The lines between tables represent tables that can be combined to serve large parties.
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RESTAURANT MANAGEMENT I The study's assumptions. Assumptions that I made in the experiment included: using a 55-minute mean dining time for all parties; a lognormal distribution of dining times;' a $1 O-perperson dining value for all parties; a maximum tolerable wait of 90 minutes for all parties; a table-* Log-normally distributed service times occur quite commonly in resraurants. Log-normal distributions look much like a typical normal distribution, except that one tail is longer (from, in this case, the higher probability of longer dining durations than would occur with a standard normal distribution). assignment rule that assigned available tables to the largest waiting party; simulating 150 days of at-capacity operation (equivalent to 1.5 year's worth of business when there were two peak days per week); that no more than 10 parties would be waiting at the 5O-seat restaurant or 40 parties waiting at the ZOO-seat restaurant; and that tables would only be combined for party sizes of five and larger. I also assumed a peak unconstraineddemand level that would result in loo-percent seat use. That demand level guarantees that some parties will not be served, but it does ensure that any differences resulting from combinability will be apparent. Finally, I used a five-hour peak dining window (but measured RevPASH only after the first 90 minutes of operation, since the first Exhibit 4 presents the calculation of the naive ideal table sizes for the mean party size of 2.5 people and a 50-seat restaurant, while Exhibit 5 presents the naYve ideal number of tables for the three levels of mean party sizes and the two restaurant sizes.
Results
Exhibit 6 (on the next page) graphs the RevPASH by mean party. With the 5O-seat restaurant and small-or medium-mean party sizes, RevPASH increases as table combinability increases to the 50-percent level, but declines at loo-percent ') The party-arrival rates for the 5O-sear restaurant are one quarter of those for the 200~seat restaurant.
Calculation of the nai've ideal number of tables required for a 50-seat restaurant and a mean party size of 2.5 people Table Size ( 
What It All Means
First, I must address the question of why combinable tables worked best with the 50-seat restaurant that served mainly small-and medium- When the restaurant has an g-top, it will not have to send any parties away because g-top is not efficient because there are just not enough large parties to keep the seat use high.
they are too big. Thus, having combinable tables However, if the largest table is a 6-top, any party comprising more than six people would be lost." Combinable tables in this case allow the restaurant to serve parties larger than six without incurring the excess capacity that a dedicated g-top would require. The question then becomes, Why are dedicated tables better with a 2OO-seat restaurant and '" Given the assumptions of the investigation yields an g-top. In some restaurantsihere will be a seat-loss: combining two 4-tops might yield The results suggest that, in general, if one does not have the best mix of tables in one's restaurant, it is better to have combinable tables.
Readers should be wary of relying exclusively on my results, for two reasons. First, the paper has not considered how customers may react to the esthetics of the designs-its aim has been to simply analyze restaurants from the perspective of a productive system. Second, the best table mix will vary, as we have seen, with the size of the restaurant and the mean party size. Thus, an important determinant of the most effective table mix depends on the mix of customers. One never knows with certainty what that mix will be until a restaurant is constructed and customers begin to arrive. How, then, is it possible to design a table mix before the restaurant is constructed? Chain restaurants are fortunate, in that they can use party-size information from other restaurants in locations with similar demographics, but independent-restaurant owners will have a more difficult time. In any case, it would seem prudent periodically to evaluate whether the table mix in one's restaurant is consistent with the restaurant's patronage patterns.
Several issues raised in this paper remain for future researchers. The first is the effect of the table-assignment rule on restaurant performance. For example, is it better to use the tableassignment rule I used-assigning available tables to the largest waiting party-or should some other rule be used? The second is identifying which tables should be located adjacent to and combinable with which other tables. For example, is it better to have two 6-tops as combinable tables or a 6-top and a 2-top? The third issue is the size of parties for which tables should be combined. In this research I combined tables only for parties of five and larger, but better performance may be achieved by allowing tables to be combined for smaller (or only for larger) parties. Finally, I suspect that combining tables may be more desirable when the restaurant has a number of peak demand periods where the mix of customers is quite different. n 
